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1. Balanced rations are economical. Pigs fattening on corn, sagrain, 
or rice products need protein supplements for economical gains. 
Thirty to 40 pounds of protein supplement may save 150 to 200 
pounds of corn. 
2. Swine producers have :found that pigs require some animal protein 
in their rations, especially when fed corn in dry lots. Examples ot 
animal protein are tankage, shrimp meal and separated milk. How-
ever, improved protein supplements, containing cottonseed meal 
and ground alfalfa, mixed with the animal protein supplements, 
produce cheaper and more efficient gains than do the high-priced 
animal proteins alone. 
3. Shrimp meal has proved superior to tankage as a protein supple-
ment, whether fed with or without other supplements, considering 
cheapness and rapidity of gains. 
4. Pigs can balance their rations very satisfactorily when fed protein 
supplements in self-feeders. This saves considerable labor in feed-
ing, especially when hogging-off crops in the field. 
5. Cottonseed meal gives excellent results as a supplement when com-
bined with tankage or shrimp bran, producing larger and cheaper 
gains than where tankage or shrimp bran are the only supplements. 
It is not entirely safe or satisfactory when used as the only sup-
plement to corn. 
6. Alfalfa meal, fine, well-cured alfalfa, or cut clover hay, or dehy-
drated alfalfa, supply some very necessary elements to a dry lot 
ration. Dehydrated alfalfa proved superior to cottonseed meal in 
supplementing a ration of corn, rice polish and shrimp bran fed in 
a dry lot. 
7. Pastul'es supply an abundance of cheap protein. This is particularly 
true of the legume pastures, as clover and soybeans. Rape, sudan 
grass and winter oats are also valuable. The more protein that can 
be grown on the farm, the less will need to be purchased. An acre 
of white clover was worth $7.99 In 100 days for 10 pigs as measured 
by the results obtained in dry-lot feeding. As this acre would have 
been sufficient for 20 pigs, the value of the pasture would have 
been $15.98 per acre. 
8. Dairy by-products are valuable sources of protein for swine. Sepa-
rated milk showed a value of 15.2c per 100 pounds with corn at 42c 
a bushel. It was worth 20.6c per 100 the first montl1 and only 9.2c 
per 100 pounds the third month of feeding, showing that young pigs 
make the most use of milk. 
9. Sweet potatoes are very deficient in protein and should not be fed 
without a suppJ.ement. A field of soybeans planted near a sweet 
potato field and hogged-off with the potatoes will save considerable 
protein, but is not so efficient a supplement alone as tankage or 
shrimp meal. 
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PROTEIN SUPPLEMENTS AND PASTURES 
FOR SWINE 
C. I. B:(tAY, J. B. FRANCIONI, JR., 
AND E . M. GREGORY* 
INTRODUCTION 
In presenting the results of these -experiments, it should be under-
stood that the Experiment Station is by no means recommending the 
growing and feeding of hogs entirely on purchased feeds ~ed in dry 
lots. At present hog prices, the only profitable method of producing 
pork is to make the greatest use of all waste fe eds on the farm, pas-
tures and home-grown feed crops. Hog men who are producing hogs 
cheap ly on mast, or farmers who are raising their own pork on various 
waste materials around the farm, are using good business judgment 
in so doing. 
Many hog men, however, have considerable corn or rice products 
to feed and must finish their hogs under what are practically dry lot 
conditions. Such men are likely to need any information available that 
will aid them in putting on gains at the lowest cost. T'lle station 
worker must conduct most of his experiments under dry-lot conditions, 
not because this is the best way to raise hogs, but because it is the 
most accurate method for measuring the relative values of different 
rations or combinations of feed stuffs. 
By observing the amounts of feed required for 100 pounds gain in 
these various experiments, it is possible for the bog man to figure 
fairly closely on the best rations for bis particular use and what they 
will cost him at local prices for either the ~eeds be produces ori for 
what he must buy. Any red uction in cost that can then be made by 
using the waste feeds of the farm and by the use of pasture crops, 
etc. will r epresent that much more profit. 
IMPORTANCE OF PR,OTEIN 
One most important point in feeding young swine especially, Is 
that they must have enough protein. This is especially true where 
they are being fed for rapid gains in dry lots. Most of the common 
fattening feeds do not contain enough protein. Corn, the gr.aln sor-
ghums, sweet potatoes, brewers rice, and the small grains generally 
are not only tow in protein, but the proteins they contain are not of 
high quality. Where swine are being fattened on these feeds, they do 
not make the most rapid and profitable gains unless some of the pro-
tein supplements are added In the right proportions. This is called 
balancing the ration. 
Proteins are the nitrogen-containing substances that are a nec~s­
sary part of living tissues such as muscles, nerves, internal organs, 
and glands. Lean meat is about one-third pure protein and two-thirds 
• J. B. Francioni, Jr. was in charge of the experiments In 1928-1980 and E. M. 
Gregory was in charge for the season of 19S0-19Sl. 
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water, with some mineral matter . Since the bodies of young animals 
are largely lean tissue, water and bones, it is important that growing 
animals have plenty of protein and mineral matter in their feed. 
The necessity for prot·ein supplements has not been so evident in 
Louisiana as has been the case in the Northern and Western states. 
The average Louisiana pig is grown lai·gely on pasture or in the woods, 
where it gats not only grass and roots, but also grubs and insects, 
crawfish, and other animal matter, and in this way obtains enough pro-
tein for growth. Jn the dry lot, pigs do not have the same chance to 
get this necessary protein material so it must be supplied in some 
other way. 
In 1931, M. M. Lacroix, swine specialist in Louisiana' , made a 
study of rations fed, and gains produced by a number of Louisiana hog 
gi·owers. On nine farms where comparab le figures were secured, seven 
men were using satisfacto·ry protein suppl'ements. Th ese averaged 1.5 
Pounds gain per day, and $4.65 profit per head. Two men who were 
faeding little or no protein suppl ement ha d made 0.8 pounds average 
gain per day and $1.12 profit par head . This was, however, on a 7c and 
Sc hog market with protein s upplements costing $30 to $40 a ton. 
To demonstrate the value of protein for growing pigs, two cross-
bred pigs, weighing 32 pounds each, were fed as a demonstration for 
the annual Farm·vrs' Short Course program at Louisiana State Univer-
sity In 1931. The white belted pig was fed corn a nd a protein supple-
ment. The black pig r eceived corn alone. At the end of 52 days this 
black pig bad gained two pounds only and was almost dead. The pro-
tein-fed pig had gained 34: pounds or a little more than double his 
first weight. When the black pig was allowed a protein mixture of 
shrimp bran and cottonseed meal, he ate littl else for several days 
and began to recover. Had these pigs been on pasture instead of on a 
concrete floor, both would have made bett er gain '3. Also, if these had 
been 100 pound pigs, instead of 32 pound pigs, the corn alone would 
have produced better gains. 
At tbv Akron (Colo.) Experiment Station', Osland feel one group 
of pigs on corn and millet alone in dry lot and another group on corn, 
millet a nd tankage. The corn and mille t lo t gained only 28 pounds 
each in 89 days, while the pigs on millet and tankage gained 144 
Pounds each. The feeding of tankage saved $2.75 on each 100 pounds 
of Pork produced. Much difficulty was experi enced in keeping the corn 
and millet hogs alive till the end of the experiment. 
It is not necessary that the protein supplement be a purchased 
concentrate. Legume pasture will show almost equally good results, 
though a littl e tankage is desirable even on pasture. 
Walker ln Mississippi" fed one lot of pigs on corn alone in a dry 
lot and one lot with corn on alfalfa pasture. The corn lot gained only 
1 Lacroix, M. M. Unpublished data. 
• Osland, H . B. Colorado Experiment Station. The Balancer : Oct. , 1931. 
3 Walker, G. B. Some Experiments and Practical Demonstrations in Hog Feeding 
nt the Delta Bra nch Experiment Station. Miss. Expt. Sta. Bui. 177, 1916. 
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FIG. 1. One had protein, the other had none. and that's th e way the trouble 
"begun." Gained 2 pounds and 34 pounds in the same p eriod. 
one--thir c1 of a pound daily and weighed 77 pounds at the end of the 
test. The corn and alfalfa lot gained 1.22 pounds per day and weighed 
167 pounds. The dry lot made a profit of 77c each and t11e pasture fed 
pigs made $5.69 each. 
In a demonstration conducted by C. C. McCrory, County Agent, 
Caddo Parish, Louisiana, purebred Hampshire pigs were fed corn 
alone, corn and protein supplement; and corn, protein supplement and 
pasture. At the end of a 40-day feeding period, the pigs had made 
gains as follows:• 
TABLE I 
Results of Demonstration in Caddo Parish- 1931 
F eed per lb. ga in 
No. of Daily 
Pigs Ration Gain I Protein Su p. Corn 
2 Corn only-dry lot 0.34 1 5.4 
\ 
. . . 
2 Corn a nd P r otein-dry lot . . 1.51 3.3 1.23 
G Corn-Prote in Supplem ent 
on pasture . .... . . . .. . 1.27 2.7 I 1.04 
I ' 
The protein supplement consisted of equal parts tankage and cot-
tonseed meal. Restl'icting the corn ration on pasture reduced the gains 
as compared to Lot 2, fed in the dry lot, but r esulted in a lower cost 
per pound gain. 
COMMON PROTEIN SUPPLEMENTS 
The feeds commonly used to balance swine rations are tankagfi, 
shrimp bran, cottonseed meal, separated milk and buttermilk, linseed 
meal, fi sh meals and alfalfa meal. Legume pastures, such as clover, 
' LaCroix, M. M. Value of Balanced Ration Shown by Feed E xperiment. The 
Southwest Farmer, Nov., 1981. 
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alfalfa, soybeans, etc. supply valuable protein. While pastures do not 
entirely replace the protein concentrates, they reduce the amount of 
supplement necessary to feed which is the reason that pigs fed unbal-
anced rations grow better on pasture than in a dry lot. 
Most of these high-protein feeds are valuable also for their mineral 
content. The legumes are high in lime; cottonseed meal, linseed meals 
and rice polish are high in phosphorus, and the dairy by-products are 
especially valued for the mineral matter they contain. Shrimp bran has 
a very high mineral content. Tankage, if it contains much bone mate-
rial, is also valuable for this reason. 
Table II taken from Henry & Morrison's Feeds and Feeding gives 
the percentage of digestible protein in common hog feeds, the total 
digestible nutrients, and the proportion of digestible protein to 
other digestible parts of the feed. This proportion is called the nutri-
tive ratio. li"eeds such as separated milk or green soybeans may not 
appear to contain mucll protein due to their high water content, but 
on examining the nutritive ratio, the proportion of protein is seen 
to be high. 
BALANCING RATIONS 
In ordinary practice, balancing the hog ration means tile adding of 
one or more high protein feeds, such as tankage or shrimp meal, to 
the ordinary fattening feeds, like corn, sagra!n, sweet potatoes, or 
Fie. 2. When fed corn nlone in dry lot these pigs gained only 18¥.i pounds each 
in 40 dnys and it took 15.4 pounds corn to make one pound gain. 
This demonstration was conducted by C. C. McCrory, Parish Agent, in Caddo-
Parish, Ln. The photos show the two groups of Pillll as exhibited at the Louisiana. 
State Fair at Shreveport, 1931. 
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brewers rice. A ration of 1 part of tankage to 8 or 9 parts of corn can 
be taken as a fairly good model to follow. Young pigs need more p :o-
tein, probably 1 part tankage to 6 of grain, while bogs weighing 
over 150 pounds will use about 1 part of high protein supplement to 10 
of grain. Pigs on pasture r equire less protein supplement than pigs in 
a dry lot. 
FIG. 3. The above pigs were fed a ration of corn and a prot ei n supplement of 
,qual part ; tankage and cottonseed meal. Pigs gain cl 65 pounds ach in 40 ~ays 
• nd it took 3.3 pounds corn and 1 .2~ pounds protPin supplement to make one 
pounil 1.tain. 
SELF-FE EDING OF PROTEIN SUPPLEMENTS 
IS USUALLY SATISFACTORY 
Evvard• of Iowa was one of the first to discover that pigs would 
nalance their rations correctly if given their protein supplement In 
self-fe aders, and that they would make slightly larger and more eco-
nomical gains by self-feeding than they would when hand fed. Robin-
son•, Godbey and Starkey1 , Mccampbell" and others have demonstrated 
' Evvard, J. M. The Pig V ersus the F eeding Standards. Proceedings of the 
American Society of Animal Production, 1916-1916. 
• Robison, W. L. Self F eeding Swine, Ohio Experiment Station Bui. 356. 
7 Godbey and Starkey, E. C. Dry Lot Rations for Fattening Hogs, S. Carolina 
Expcl'i ment Station Bui. 281, 1931. 
• Mccampbell , C. W. Swine F eeding Investi gations, Kansas Experiment Station 
Circ. 78, 1918-1919. 
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TABLE II 
Common Feeds for Swine in Order of Their Protein Content 
(Copied by permiss ion from Feeds and Feeding; Henry and Morrison) 
Feeding Sturt 
LOW PROTEIN FEEDS 
Sweet potatoes ... . ........ .. ..... . 
Blackstrap molasses ... . .......... . 
Irish potatoes .. .... ..... .. ... . . .. . 
*Brewers rice .. ... . ... . ...... .. . . . 
Sudan grass pasture .... . ...... .. . . 
Corn-No. s ............ . ......... . 
Rice bran ........................ . 
Rice polish ... . . .......... . ....... . 
































I Protein Other Nutrients 
1 to 27.7 
1 to 58.5 
1 to 14.5 
1to16.0 
1to15.9 
1 to 10.4 
1 to 7 .s 
1 to 9.S 
1 to 8.0 
BULKY PROTEIN FEEDS WITH HIGH PROPORTION OF PROTEIN 
Separated milk or buttermllk .... . . . 
Alfalfa meal ....... . .. . . ..... .... . 
Green rape pasture ............... . 
Green c lover-white .. . .. . •........ 
Sweet c lover ........ .. . . ....... . . . 













l to 1.5 
l to 4 .0 
1 to 4.1 
1 to 3.5 
l to S.3 
1 to S. l 
CONCENTRATED HIGH PROTEIN FEEDS- HIGH PERCENT PROTEIN 
P eanuts-with shell .. . ..... . ..... . 17.9 99.4 
Wh eat s horts .. . ......... .. .... .. . 13.4 69.3 
Soybeans ................ .. .... .. . 33.2 94 .l 
Linseed m eal- 0. P .... .. .... .. ... . 30.2 77 .9 
Cottonseed m eal-prime . ...... ... . 33. 4 75.5 
Soybean oil meal .......... . .. . . . . . 39.7 84.5 
Shrimp bran . . . . . . ....... . ... . f 38.o 
1'a nkage-40% grade .. ..... ... .. . . 
Ta nltage-GO% grade .... . .. ...... . 
Fish m eal ......... . 
42 .8 77.9 
56.2 71.4 
40.l 68.8 
The g rowing h og n eeds a ratio of ... .. ........ . ..... . ... ·. 1 
Th e fattening hog needs a ratio of . . .................•. 
*Us ing data for poli shed rice. tEs tlmated . 
1 to 4.6 
1 to 4.2 
1to1.8 
1 to 1.6 
l to 1.3 
l to 1.1 
1 to 0 .7t 
1 to o.s 
1 to o.s 
1 to 0.5 
1 to 5 
1 to 7 
the same fact, provlding that the feeds are equally well liked by the 
Pigs. If the protein supplement ls not palatable or is too bulky, the 
Pigs may not eat enough of it to balance the ration. If the fattening 
feed is not palatable, the pigs may eat too much of the protein supple-
ment, which makes the gains expensive. If pigs are eating too much 
of the protein feed s, the amount may be controlled by mixing with it 
some bulky material such as 25 % ground alfalfa hay, alfalfa meal, 
clover leaves, ground finely enough so that it will feed down well in 
the self-feeder. 
CORN ALONE COM PARED TO CORN AND TANKAGE 
Until 1900 and later, the experiment statiotls · ii.a'ci1 d'one little work 
with th e animal proteins in hog feeding, other than th~ dairy by-prod· 
ucts. I~ 1901, Plumb and Van Norman• of the Indiana Experiment Sta-
lm<•nt Station Bui. 90, 1901. 
tion r aported that two hog feeders In that state had used tankage in 
hog feeding and the packers were wondering whether this waste from 
the packing houses could not be used more generally. The first experi· 
ment at the Indiana Station showed tha following results: Corn 
alone, .67 pounds gain per day at $5.20 cost per 100 poundw.galru; G0r-n 
and tankage, 1.23 pounds gain per day at $4.00 per 1001 ' \.'lol\tlt!~ ga~n~ .,,, .1t1·r 
Since that time, the feeding of tankage, or similar protein , teed.a, has 
hecome standard practice among hog-feed ers in the c()rn'belt: ' \ ·'.--: 
T'ankage is a by-product of the packing industry and i ~ P.i:ade up 
of the lean part of the waste and inedible scraps from the packing 
house. These scraps and waste materials are thrown Into a· closed 
"tank" and cooked under steam pressure- to-extract the fats. ·Con1 
demned carcasses go into the tank also. Si~he this materlal is cooked-
under pressure, all disease germs are destroyed. When dried and 
ground, the material is sold as tankage. It usually contains consider-
able mineral matter from bones. 
ECONOMY IN USING TANKAGE 
F. B. Morrison states-"No single fact In stock feeding is more 
clearly demonstrated by numerous feeding trials than that corn alone 
gives exceedingly poor results when fed to growing and fattening 
pigs."10 The fo llowing table adapted from Morrison's "Feeds and Feed· 
Ing" shows an average result of seven different trials comparing corn 
and tankage with corn alone for fatttening young hogs. The increase 
in gains par day and the reduction in feed requirement per 100 pounds 
pork shows clearly the advantage of feeding tankage with corn as 
compared to corn alone. 
TAB L E Il l 
Corn Alo ne Compared to Corn and Tankage for Swine 
Ration 
Corn alone .. . ..... . ... . ... .. . .. . . · \ 











With corn at 56c per bushel and tankage at $40.00 per ton the cost 
per 100 pounds gain would be $6.42 for corn alone and $5.13 for corn 
and tankage respectively, a saving of $1.29 per 100 pounds of pork 
•Plumb, C. S. and Van Norman. Tankage as a Food for Pigs. Indiana Exper-
10 Monison F. B. and W. A. Henry. Feeds and F eeding, 18th Ed., 1923. 
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from using tankage. As will be shown later, the Louisiana swine feeder 
can make up protein supplements that are cheaper and better than 
tankage alone. 
In two experiments at the Montana Station" Vinke and Morgan 
showed that feeding tankage to pigs hogging down corn made $5.21 to 
$5.44 more profit per acre of corn than corn hogged down without 
tankage. Many such illustrations can be given, not only with corn, but 
With all other similar feeds. 
PROTEINS NEED TO BE BALANCED 
In the early days of balancing rations, it was thought that all pro· 
teins had the same value and that a ration was balanced if it contained 
a certain total amount of protein from any source. With newer meth· 
ods of chemical analysis, and with advancing knowledge in animal 
nutrition, it was found, particularly during the period from 1909 to 
1915, that some proteins were of higher value than others." 1' Proteins 
trom meat, milk, and eggs were shown to be fairly complete and of 
high value while the proteins from grains and legume seeds were gen-
erally found to be incomplete and sometimes unable to support growth 
unless supplemented with other proteins. The animal proteins and the 
green leafy materials (as pasture, alfalfa meal, etc.) usually correct 
the deficiencies in the proteins of the cereals or grains. This require· 
ment for animal protein applies particularly to animals that are accus· 
tomed to getting part of their food from animal matter when running 
under natural conditions, as do swine, poultry, etc. 
WHY TWO PROTEINS MAY BE BETTER THAN ONE 
Proteins are made up of at least 18 or more separate compounds . 
called amino acids. Some are very necessary to life and growth, others 
do not appear to be so important. Many food proteins, especially from 
grains and seeds, do not have all of these amino acids in the right 
Proportions for ideal growth, but they are not all deficient in the same 
way. One protein might have too small an amount of one amino-acid 
Which we might call "A" but a large amount of another amino acid, 
"D". A second protein might be low in "D" but high in "A". By feeding 
two such proteins together better results can be obtained than from 
either one alone. For instance, one of the corn proteins, "zein", 
appears to have no tryptophane or lysln, two very important amino 
acids, but these are both contained In the wheat by-products. This is 
one reason why wheat middlings used to be a favorite supplement to 
use with corn. Henry" in 1885 showed a saving of nearly 100 pounds 
u Vinke, L. and Morgan, G. Use of Tankage and Alfalfa when Hogging Down 
Corn, Mont. Expt. Station Bui. 257. 
"Osborne~· T. B. and Mendel, L. B. The Comparative Nutritive Value of Certain 
Proteins In Growth, etc. Journal of Biological Chemistry. Vol. XX, No. S, 1915. 
18 Grindley, H. S. Nitrogenous Constituents of Feeding Stuffs. Proc. of Am. 
Assoc. of An. Prod., 1916. 
"Henry, W. A. Annual Rept . Wis. Expt. Sta., 1885. 
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of feed for each 100 pounds gain by combining equal parts of wheat 
middlings and corn in place of either one fed alone. The chemists have 
not yet made complete studies of all the proteins, but have been able 
to identify certain groups of proteins that supplement each other. 
Corn and tankage proteins aid each other In this way,10 also do milk 
and corn proteins, meat and wheat proteins, alfalfa bay and corn sil· 
age proteins, and others that might be named. Swine should have. 
some form of animal protein, especially if they are not on pasture. 
IMPORTANCE OF FEEDING PLENTY OF PROTEIN 
Since it is not known just how defi cient some of these proteins 
are, it is advisable to feed a little more protein than necessary, rather 
than the bare amount r ecommended by the fe eding standards. Pigs on 
pasture are less likely to s uffer from protein deficiency than pigs fed 
in the dry lot. 
IMPROVED PROTEIN COMBINATIONS FOR SWINE 
From about 1916 to 1922, several of the experiment stations were 
working on the problem of Improved protein supplements for swine. 
It was believed that tankage could be improved both in regard to feed· 
ing value and cost- tankage selling then at $80.00 to $100.00 a ton. 
Morrison, Bohstedt and Fargo of the Wisconsin Expt. Station10 
reported in 1920 that equal parts of linseed meal and tankage bad 
given more rapid and more economical gains than tankage alone as a 
supplement to corn in fattening hogs. They demonstrated also that 5% 
alfalfa meal added to a white corn and tankage ration improved It 
greatly, especially in preventing lameness and paralysis.17 
Adding a lfalfa meal to the tankage and linseed meal mixture was 
next found to give results far better than those from tankage as a corn 
supplement. In three different tests reported in 1922,18 pigs fed corn 
and tankage made an average gain of .95 pounds' per day and cost 
$6.37 per 100 pounds gain. Pigs getting tankage, linseed meal, and 
alfalfa meal with their corn in the same experiments gained 1.21 
pounds a day, and cost only $5.91 per 100 pounds. The protein mixture 
used was two parts tankage, one part linseed meal, and ' one part 
alfalfa meal. Evvard of the Iowa Experiment Station, who had been 
working on similar mixtures, also proved the value of this trio-mixture, 
and gave It the popular name of "trinity" mixture. 
In 1928, Evvardiu and Robison•• showed that cottonseed meal could 
be used successfully in the place of linseed meal. While cottonseed 
15 Mitchell, H. H. and Kick, C. H. Supplementary Relation Between the P1·oteins 
,of Corn and Tankagc. Jour. Agr. Research, 1927, Vol. 85, p. 857. 
1• New Farm Facts. Annual Rept. Wis. Expt. Station, 1919-1920, Bul. 828. 
11 Special Circular. White or yellow corn. Which ? Wis. Ext. Service, 1922. 
"' Science Sel'Ves Wisconsin Farms. Annual Rept. Wis. Expt. Sta., 1921-1922. 
• JJJ Evvat'd, J. M. Tankages and Supplementary Blends for Fattening Spring Pigs 
In Dry Lot. Iowa Expt. Sta. Leaflet No. 123, 1928. 
00 Robison, W. Swine Feeding Experiments, Ohio Spec. Cir. 17. 
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meal is sometimes a little below linseed meal in regard to total gains, 
It generally makes cheaper gains on account of being lower in price. 
These "trio" mixtures, are considered standard protein supplements 
for use with corn and similar feeds. One great advantage of the trio 
mixtures is that they use two cheaper feeds to replace one-halt the 
amount of a high priced feed. In the South, cottonseed meal will 
always be used rath er than linseed meal In these "trio" mixtures. 
The following table, compiled from the results of several experi-
ment stations shows the Increased gains and lower costs made possi-
ble by the improved mixtures. The feed costs based on 1932 prices are 
given also for convenience. 
TABLE IV 
Tankage Compared to Improved Protein Mixtures at 





Wisconsfn- 10 trials 111B I 
g~~~: i!~~!~:. 11~ ~~~a·~·e"a:1 ; ~ii~1!~ .96 1.1 5 
I 
Iowa-1928 10 
Corn , tankage . . . . . . . . .. .. . ..... 1.25 
Corn , tankage, cot tonseed m eal, 
a lfa lfa ........... . .... .. .. ... 1.62 
Corn, t ank age, linseed meal, alfalfa 1.69 
I 
Ohio•• 
Corn, tankage . . . . ' .... . . . . . . . .. 1.23 
Corn, tankage, cottonseed meal, 
a lfalfa . . .. .. .... . . . ... . ..... 1.80 
Corn, tankage, linseed meal, a lfa lfa 1.88 
I 
Louis iana u 
Corn, tankage . . . . . . . . . . . . . . . . . . 1.09 
Corn, shrimp mea l . . . . . . . . . . . . . . 1.42 
Corn, tankage, cottonseed meal . .. 1.43 


































































"Francioni, J . B. and Bray, C. I. Louisiana Experiment Station Annual Report, 1980. 
21 Fargo, J. M. and Bohstcdt, G. Protein Supplements 1ior Growing and Fat-tening Pigs. Proc. Am. Soc. of An. Prod., 1929. 
• Estimated on basis of data on 8 trials only. 
t Calculated on basis of feed prices on page 28. 
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DEHYDRATED SHRIMP MEAL 
A Louisiana product which is very valuable as a protein supple-
ment Is shrimp bran or shrimp meal. This by-product of the shrimp 
canning industry consists of the heads and hulls of the shrimp, which 
are dehydrated in a rotary dri er and then ground into meal. Sundried 
shrimp meal is made by grinding the hulls which have been removed 
from the sundri ed shrimp by mechanical beaters after they have dried 
In the sun for three or four days. No definite information ls available 
regarding the value of the sundrled product compared to the dehy-
drated meal. 
SHRIMP MEAL COMPARED TO TANKAGE 
In tests conducted at this station in 1928, 1930, and 1\l31 shrimp 
bran has proved superior to standard tankage as a supplement to corn 
or to corn and ri ce polish. This has been tru:e regardless of whether 
these supplements were fed alone with corn or Jn combination with 
cottonseed meal and other protein feeds . Shrimp meal does not contain 
so much crude protein as high grade tankage, but contains more 
mineral matter. 
TABLE V 
Shrimp Meal Compared to Tankage Alone or With Other Supplements, 
Average of Three Experiments, 192S.29-31, 
Louisiana State Exper iment Station 
As Only With Other 
Supple m e n t Supplem ents* 
Shrimp I T a nkage Shrimp \ T ankage Bra n B ra n 
Average gains per d a y . . . .. . . . .. . . . 1.53 1.3 4 1.68 1.45 
F eed per 100 lbs. ga in , lbs . ... .. .... 38 4.8 395.3 350. 3 86 3.4 
Average cos t per 100 lbs. g a in a t 
1928-30 prices . . ... . ....... . . . $ 7.49 $8.22 $6.85 $7.3 4 
t E s tima t ed cos t per 100 lbs. gain a t 
1932 feed prices . . . . . . . . . . . . . . $3. 21 $8 .4 2 $2 .85 , $2.96 
I 
*Cotton seed m eal was the a dditiona l pr o te in supplem ent u sed In 1929 
and 1931. In 19 28, a mixture of cot ton seed m eal, ground s oybean s and 
alfa lfa m eal w a s u sed . In calcul a ting the a bove r esul ts on ly P art II ot the 
1931 experiment has b een included . 
t See prices on page 23. 
Shrimp meal ls presumably more palatable to the pigs than is 
tankage, since pigs always eat more of the shrimp bran when fed by 
the free choice system. In 15 out of 16 comparisons of tankage with 
shrimp meal, either with or without other supplements, the shrimp 
meal lots have made faster dally gains than have the tankage fed lots. 
The one exception in favor of tankage was In the 1928 test where there 
was only a slight difference, In favor of tankage. 
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Whether these increased gains are due to greater consumption ot 
teed, or to a superior quality of proteins, or to unidentified mineral or 
vitamin factors in the shrimp meal will have to be determined by fur-
ther investigation . These results obtained on shrimp meal are very 
similar to those obtained with fish meal by McCarty"", Evvard" , and 
Robinson'", and others. 
COTTONSEED MEAL USED ECONOMICALLY 
IN PROTEIN MIXTURES 
Cottonseed meal is one of the cheapest sources of protein in the 
South. If used in amounts not over 9% of the ration there is little 
danger from its use."• If used in larger amounts, it is likely to cause 
cottonseed meal poisoning. It is more satisfactory to use 50% cotton-
seed meal and 50% shrimp meal or tankage than cottonseel meal alone. 
Protein mixtures of 50% tankage, shrimp meal or fish meal 25% cot-
tonseed meal and 25% alfa lfa meal have proved practically as satis-
factory in swine feeding as the mixtures of tankage, linseed meal, and 
alfalfa meal. 
Cottonseed meal and tankaga together are more satisfactory than 
tankage a lone and make a cheaper supplement, as cottonseed meal 
usually sell s for less than half the price of tankage. Cottonseed meal 
and shrimp meal mixtures have made larger and cheaper gains than 
shrimp bran alone in three tests at this station's experiments (see 
Table V): with the exception of one test where ri ce polish alone was 
the fattening feed. In this one test only the feeding of cottonseed meal 
gave unsatisfactory results. 
SEPARATED MILK AND BUTTERMILK 
Before the days of modern protein supplements, these dairy prod-
ucts had been recognized by swine men as being excellent feeds to 
combine with corn. The proteins in milk are of high value, likewise the 
calcium and phosphorus which are necessary in malting bone. 
A common rule for estimating the value of separated milk and but-
termilk was to take the price of half a bushel of corn as very nearly the 
Value of 100 pounds of separated milk as a supplement to corn. When 
corn ls 42c per bushel, separated milk would be worth 2lc per 100 
Pounds. This rule is not always correct, as the value of the milk will 
depend somewhat on the amount of milk fed, the age of the pigs and 
the cost of other protein supplements. 
Small amounts of separated milk have a higher value per 100 
Pounds than do large amounts. In fact it does not seem necessary to 
13 Mc arty, M. A. Comparison of Fish Meal, Tankage, and other Protein Sup-Plem nts in Feeding Pigs in Dry Lots and Pasture. Mimeographed Report. P enn. State Exp. Sta., 1931. 
>< Evvard, J. M. and colleagues. Fish Meals, Tankage and Supplemental Mix-tures for Fattening Spring Pigs. Iowa Exp. Sta. Leaflet 128, 1930. 
2• Hale, F. C .. Cottonseed Meal as a Feed for Swine, Texas Expt. Sta. Bui. 410 . .. Robison, W. L . Proportions of Supplements to Corn for Fattening Swine. 
Ohio Exp. Sta. Bui. 816 (1917). 
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teed large amounts of milk unless the milk costs little or nothing. If. 
fed in equal amounts with corn, or not over 2 pounds of milk te> 1 
pound corn, the milk will show a higher value per pound than when 
fed in larger proportions. 
Robison reported in 1917 that with; corn at 42c per bushel and 
tankage at $50.00 per ton that separated milk was worth 34c per 100 
pounds when fed with an equal weight of corn, 21.7c when fed in a 
ratio of 3 to 1 and 15.Sc per 100 when ted in a ratio of 5 of milk 
to 1 of corn."• 
Robison also called attention to the fact that the pigs gave better 
returns for the milk the :first :five weeks than they did later. The same 
tact is demonstrated in the Louisiana experiment reported on page 39. 
The average value for the separated milk in this Louisiana test was 
15.3 per 100 pounds for the entire feeding period. However it was 
worth 20.6c per 100 during the first 28 days, and worth only 9.2c per 
100 pounds the third 28 day period, showing that as the pigs grew 
older, they had less need for the milk. 
Kuhlman and Wilson of South Dakota" found that corn and but-
termilk produced larger gains and cheaper gains than corn and tank-
age, but that corn, tankage, and buttermilk were still more efficient. 
With corn at 42 cents a bushel and tankage at $40.00 per ton, the value 
of the buttermilk would have been 19c per 100 when fed as the only 
supplement, and 24c per 100 when fed in combination with tankage. 
In another test when feeding buttermilk In smaller quantities, 
slightly over one pound (pint) of buttermilk for each pound of corn, 
they produced 1.69 pounds gain per day on corn, buttermilk and tank-
age, and only 1.17 pounds per day on corn and tankage alone. In this 
test 100 pounds of buttermilk replaced 26.05 pounds corn and 7.2 
pounds tankage, a value at the time of 77c per 100 pounds or about 34c 
per 100 pounds at present (1932) prices. This shows that a high protein 
supplement ls advisable even with as valuable a protein feed as butter-
milk. Separated milk and buttermilk have practically the same value. 
Separated milk and buttermilk are somewhat deficient in Vitamin 
A, a vitamin found in butterfat and also in yellow corn. Young pigs fed 
on white corn and separated milk in dry lots will suffer from different 
forms of stiffness, lameness, partial paralysis or rheumati sm while 
pigs on yellow corn and separated milk will make satisfactory gains. 
The remedy is to supply either pasture or about 5% of cut alfalfa hay, 
cut clover hay or clover or alfalfa leaves providing that these are of a 
good green color."• 
Creameries often sell the dairy by-products at lOc per can. If a 
supply of this can be hauled home daily with little extra cost for haul-
ing it will pay to do so, especially for pigs under 100 pounds weight. 
Such milk is usually pasteurized In the creamery, and is therefore 
"'Kuhlman, A. H. and Wilson, J . M. Improving Winter Rations for Pigs. So. 
Dak. Exp. Sta. Bui. 216 (1925). 
"'Morrison, F. M., Bohstedt, A., and Fargo, J. M. Yellow or White Corn, 
Which? Wis. Ext. Cir. ( 1922). 
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safe to feed. Unpasteurized milk from tubercular cows should not be 
fed . Whey from the cheese factory has just about half the feeding 
value of separated milk or buttermilk. 
SOYBEAN~ COWPEA~ AND SOYBEAN MEAL 
Soybeans and cowpeas can be hogged-off in the field along with 
<:orn or sweet potatoes, and make fairly good protein supplement. 
Some high protein feed as shrimp meal should be fed also. Soybeans 
tend to make soft pork and are objected to on this account. Soybean 
oil meal, after the oil has been extracted from the seed, makes a pro-
tein supplement equal to cottonseed meal, but this feed is not gen-
.erally available at present. 
ALFALFA HAY, ALFALFA MEAL, AND CLOVER MEAL 
Alfalfa hay, alfalfa meal or cut clover hay are used successfully 
ln supplementing corn and tankage rations for swine when not making 
11p11 """' more than one-fourth of the protein mixture. Alfalfa meal is 
not entirely satisfactory when used as the only suppl ement to corn, 
.but when included with tankage and other protein feeds, the use ot 
,ground alfalfa usually results in larger and cheaper gains. At the Kan-
sas station"" pigs having access to alfalfa hay a long with corn and 
tankage gained 1,4 pound more per day and used 10% less feed per 
pound gain than did pigs on corn and tankage alone. In this test 
9.5 pounds of alfalfa hay replacet;l 37.1 pounds of corn f.or each 100 
Pounds gain. · · · ' · ~ . · .· · 
Clover hay of good quality has proved satisfactory in place of 
.alfalfa for dry-Jot feeding. In one Wisconsin test,"" clover was slightly 
better than alfalfa, and in an Ohio test only slightly less valuable."' 
Where hogs are on pasture during a large part or all of the time, there 
1s not the same need for alfalfa meal or cut clover hay, but in dry lot 
fe eding, tlrnse prove to be valuable. 
In an experiment recently completed at the Louisiana station 
<(page 32) where rice polish made up part of the ration, dehydrated 
aHalfa meal was slightly superior to cottonseed meal as a part of the 
iirotein supplement. 
It does not seem to make any great difference how this alfalfa or 
-clover is fed. Hogs wlll eat a considerable amount of these hays if put 
-Out in a rack. The main advantages of grinding these hays into meal is 
that the meal can be mixed with other feeds and fed in self-feeders, 
also the pigs can be made to eat parts of the stems that they would 
Waste when fed hay. Coarse stemmy hay is not suitable for bogs and 
1leither Is hay that has lost color from rain or sun bleaching. 
• 0 Bohstedt, G. Mineral and Vitamin Requirements of Pigs. Ohio Exp. Sta. 
'Bui. 395 (1926). 
••Weber, A. D., Anderson, B. M., and Marston, H. W. Swine Feeding lnvesti-
1rations 1928-1926. Kansas Exp. Sta. Cir. 188. 
· n Robison, W. Improving Corn and Tankage for Pigs Not on Pasture. Ohio 
Sta. Bui. 488 (1931). 
18 
PASTURES AS PROTEIN SUPPLEMENTS 
Pastures are valuable sources of protein and of vitamins. How 
much of the value of pasture is due to fe ed value alone, and how much 
is due to the protein and vitamin content, is not easy to say. It 
appears, however, that the protein supplied by the pastures is of con· 
siderable value. This is shown by an experiment recently completed at 
the Louisiana station where pigs fattened in a dry lot ate 53.7 % more 
protein supplament than pigs fed a similar ration on white clover pas-
ture, yet the pigs on pasture made 11.5 faster gains. These two lots 
ate practically the same amount of corn. Robison"" found that where 
pigs were fed corn in dry lots, the feeding of tankage reduced the 
amount of feed 205 pounds for each 100 pounds gain. But fed on pas-
ture, the feeding of tankage reduc~d the feed requirement only 48 
pounds for each 100 pounds gain. This showed that the pastures were 
supplying nearly enough protein for the hogs. 
Experiments sllow, however, that it is more economical to feed 
some protein supplements even with the best pasture."" At the Kansas 
station where tankage was fed to one lot of pigs on corn and alfalfa 
pasture, each 3'h cents worth of tankage (1 pound) saved 7 cents 
worth of corn, or 4 ?Ii pounds as compared to the corn consumed by pigs 
on corn and alfalfa pasture only. The pigs receiving tankage gained 
1.34 pounds per day as compared to .85 pounds gain for those r eceiving 
corn and alfa1fa only, a very important difference where early selling 
means a higher sale price per pound. 
Fro. 5. One acre of Dwarf Esse.x rape contained as much crude protein as is 
contained in a ton of tankage. Pastures supply vitamins and minerals in addition, 
which help to keep the pig in good health. 
82 Robison, W. L. Supplements to Corn for Fattening Swine. Ohio State Expt. 
Sta. Bui. 349, page 178. 
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F10. 6. Dairy by-products supply a high quality of protein. The separated 
milk fed in this test was worth 15.2c per 100 pounds as a protein supplement. Gains 
1.87 pounds per day. Cost of concentrates per 100 pounds gains $2.82. 
An analysis of rape pasture"" showed that an acre of winter rape 
.Pasture in December contain ed 1098 pounds of crude protein or prac-
tically as much as a ton of tankage. Lush"' has shown that an acre of 
White clover may produce over a ton of crude protein in one year on 
good bottom lands, and over one-half a ton of crud e protein on the 
upland soils. The value of legume pasture in cheapening rations needs 
io be especially emphasized. 
DOES IT PAY TO LIMIT THE PROTEIN 
SUPPLEMENT ON PASTURE? 
When feeding hogs a palatable protein supplement in self-feeders, 
'l t was thought that they might be eating more protein supplement 
than they actually needed, Instead of making full use of the pasture. 
'The following t est gives a comparison of limited feeding of protein 
supplement as compared to full feeding both on pasture and in the 
-dry lot. 
The saving from restricted feeding was very sllght, and could not 
be considered significant. The pigs in Lot 6 on pasture and receiving 
·all the protein supplement they would eat used little more than half 
the protein eaten by the pigs in dry lot. This showed that they would 
restrict their own protein when they had pasture. The saving from 
band feeding was not worth the extra labor. 
31 Louisiana State Experiment Statiton, 1932. 
"Lush, R. H. Unpublished data. 
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TABLE VI 
Swine Fattening Experiments- Limited and Unlimited Protein 
Supplements on Pasture. 
(On test 60 days-8 pigs per lot. Dec. 14, 1931-Feb. 10, 1932) 
Average initia l weight .. ...•... . .... 
Average final weight .... • .... . .... 
Average gain ....... . . . . . ..... ... . 
Average daily gain ....... . . .. .. .. . 
Feed for 100-lb . gain 
Corn ............ .. . . . . .. . . . . . 
Shrimp bran . . ..........•.... . 
Cottonseed meal . ......... .... . 
Mineral ..... .. .. . .. . . . .. . . . .. . 
Average t eed per day 
Corn .... . . . . . .. . . . . . . . . . . . . . . 
Shrimp bran .. . . . . . .. . ...... . . 
Cotton11eed m eal . . .. . ·· · ··· .... 
Mineral .. .. ... .. . . .... . . . . . .. . 
Total Cost ot Feed per Head . . .. . .. 
Cost per 100 lb. galn-1931 market 
prices . .... .. .. . . .. .. . .. . . . .. . 























Pasture Dry Lot 
Unlimited Unlimited 
rote in Protein 
Supple- Supple-
m ent m ent 
91.0 92.0 
18 .G 189.3 
97 .6 1. 62 
1 .63 1.62 
345 .9 331.9 
15.4 26.3 







$4.15 I $4.30 
$2.55 I $2.74 
PROTEIN NEEDED WITH SWEET POTATOES 
The following table shows the advantage of feeding a protein sup-
plement to hogs fed sweet potatoes in a dry lot. The hogs receiving 
tankage made a little over three times as much gain per day on prac-
tically the same amount of potatoes. Sweet potatoes are very low in 
protein and this must be supplied if the hogs are to make the best use 
of the potatoes. 
Probably seven million bushels of cull sweet potatoes are fed to 
hogs annually in Louisiana. Fed with a protein supplement, these cull 
potatoes had a feeding value of about llc per bushel when fed with 
tankage and only 6c a bushel when fed without tankage. 
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Flo. 7. Fed Sweet Potatoes and Tankage in dry lot. Gained .91 lbs. ))er day; 
-One pound of tankage replaced 241 ))ounds of sweet ))otatoes. 
Fm. 8. Sweet Potatoes only, fed In dry lot. Gained only .27 lbs. per day. 
Sweet potatoes need a supplement. 
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VALUE OF TANKAGE WITH SWEET POTATOES IN DRY LOT 
TABL E VII 
Dece m ber S, 1927 , t o J an u a ry 19, 1928--42 Days- 10 Hogs per Lot . 
J . B. FRANCIONI, JR.-C. I. BRAY 
Average initial weight ..... . . . ... . . ........... . 
Average fina l weight . .. . .. .............. . .... . . 
Gain per pig ...... . ....... . . ......... . .. . 
Average da lly gains . . . . . . .....•..... . .. .. ..... 
Average daily ration 
Sweet potatoes .. .. . .... .. ........ .. . . .... . 
Tankage ....... . .. . . . . . ................. . . 
Total t eed per hog 
Sweet potatoes 
Tankage ... 
Feed per 100 lbs. gain 
Sweet potatoes ... . .. .. ... .. ... . ....... . .. . 


























100 pounds of tank age replaced 2,413.8 pounds sweet potatoes. 
$1.00 tankage replaced 603.5 pounds sweet potatoes. 
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SWINE FEEDING EXPERIMENTS 1928-1932 
I. EXPERIMENTS WITH PROTEIN SUPPLEMENTS FOR SWINE 
The following pages give the experimental records on protein sup-
plement tests and pasture feeding tests largely as these were previ-
ously reported in mimeographed form. The prices of hogs and the 
Prices of fe eds given are the marlrnt prices at the time the experi-
mental work was done. However, in order to give the swine feeder an 
estimate of the cost of gains at present prices, a separate line has been 
added to the tables giving the probable cost of gains with corn at 42c 
per bushel, cottonseed meal at $18.00 a ton, alfalfa meal at $10.00 a 
ton, rice polish at $18.00 a ton, and shrimp meal at $30.00 and tankage 
at $40.00 a ton. Shrimp meal can be obtained in some sections of the 
state at $20.00 and $25.00 per ton. 
Experimental work on feeding sweet potatoes (1928-1932) and on 
hogging down corn will be reported in a separate bulletin at the close 
of the 1932 season. 
EXPERIMENTS WITH TANKAGE AND SHRIMP MEAL 
SINGLY AND IN MIXTURES - AS SUPPLEMENTS FOR SWINE 
June 26-Aug. 7, 1928 
EXPERIMENT I 
J. B. FRANCIONI, JR., CHAS. I. BRAY 
·Objects of Experiment: 
1. To compare standard digester tankage, shrimp meal, and crack· 
lings tankage as supplements to a corn and rice-polish ration for 
fattening swine. 
2. To determine the value of replacing half the tankage or shrimp 
meal with a protein mixture of equal parts cottonseed meal, 
ground soybeans, and ground alfalfa. 
Hogs Used: 
Grade Duroc Jersey and Hampshire pigs averaging 72.7 pounds 
weight were purchased from a local hog feed er. These pigs were 
above average grade, unHorm and of good breeding. They were 
vaccinated for hog cholera, dipped, and had been treated twice 
for roundworms. 
Feeds Used: 
The digester tankage was a standard 6(}% tanlcage donated by 
Swift & Company of Chicago. The cracklings tankage was donated 
by the Rapides Packing Company of Alexandria, Louisiana. The 
shrimp meal was purchased from the Pelican Lake Oyster & Fish 
Company of Houma, Louisiana. The ground alfalfa was from hay 
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grown on the University farm and the ground soybeans made 
from a mixture of cracked seed beans. The cottonseed meal was 
classed as prime meal. 
Pl an of Experi ment : 
The hogs were fed in self feeders, the basal ration, and the pro-
t ein supplement being fed free choice in separate compartments. 
A mineral mixture of 50 pounds bone meal, 25 pounds acid phos-
phate (16 %) , 20 pounds air slacked lime and 5 pounds common 
salt was available at all times. 
Conclusions: 
1. An improved protein supplement mixture of shrimp meal 3 parts, 
ground alfalfa 1 part, ground soybeans 1 part and cottonseed 
meal 1 part, proved superior to shrimp meal alone in balancing a 
corn and rice polish ration. 
2. In this test, tankage alone proved superior to the supplemental 
mixture of tankage 3, ground alfaUa 1, cottonseed meal 1 and 
ground soybean meal supplement used alone. This result is not 
in line with the results obtained at other experiment stations or 
in two later Louisiana experiments. 
3. The Rapides tankage containing pork cracklings gave excellent 
results, the gains being equal to the improved shrimp meal mix-
ture. On account of its low cost, this lot showed a greater profit 
than that from any other group. 
Note. It may be noted that the feed requirements per 100 pounds 
gain are unusually low. This is due to the fact that these pigs had been 
'On a garbage and pasture ration previous to the experiment and were 
in excellent condition to put on rapid gains in dry lot. 
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EXPERIMENT 
F eeding Per iod June 26- Augu st 7, 1928 
T able Based on Aver age W eigh t s 
Lot numbe r ' 1 
2 
I 
3 .... '. .. .. .. I 
Pigs in lot . . . . . . . ....... 10 10 10 
Corn, 
Rice 
Poli s h , 
Corn , Stand-
Rice Corn, a rd Tank-
R at io n 
Pol is h, Rice age, 
Stand- Poli sh, Cotton-
ard Shrimp seed Meal, 





Jnitla l weight . ' .... ' 72. 7 72 .6 72.7 
Pina l weigl1t .. . ' ... . . . 14 8.2 14 5.9 14 3. 0 
'J.'otal ga in ' ... . . . . . . . ' .. 75.r, 73.3 70.3 
Da ily ga in . . . . . . . . 1.80 1. 76 1.67 
DAILY RATION-PER PIG 
Corn . ... .. . ... . . ... . 
Rice polish ....... ... . 
'l'a nk age 
Shrimp m eal 












FEED FOR 100 POUNDS GAJ 
orn ........ . ... ·I 
Rice poli sh ........ . .. . 
1'ankage 
Sh t·lmp m eal 
Cr acklings tankage 











FINANCIAL STATEME T 
Initia l value a t $. 10 ... . 
ost of feed . ....... . .. . 
Cost per 100 lb . gain ... . 
Fin a l w e ight- less 3% . . . 
Value at $.11 ..... . .. . .. . 
S lllng cos t s .... . ...... . 
Vacc in a ti on and worming 
'l'ota l cos t, p e r h ead ..... . 
Bala nce, p e r h ead ........ \ 
ost per loo lb. gain at estl-1 
m ated 1932 f eed pri ces 
I 
$7.27 
























$1 5.2 6 
.89 
.36 


















A lfa lfa 
72.6 











































7 .2 7 
147.l 






Corn ... ..... . ... . ............ $2.45 Shrimp m eal ....... ....... $3.40 
Rice poli sh ............ _ ... ... 2.55 Cottonseed m eal .............. 2. 72 
Standard tankage . . . . . . • . . . . . . 5. 00 Ground s oy b ean s .....•...... 2.00 
C rack lings tankage . . . . • . . . . . . 3.5 0 Ground a lfa lfa hay ... ... _ . . . . 1.80 
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EXPERIMENTS WITH TANKAGE AND SHRIMP MEAL SINGLY 
AND IN COMBINATION WITH COTTONSEED MEAL AS SUPPLE-
MENTS TO CORN FOR SWINE. EFFECTS OF ADDING 
CODLIVER OIL TO RATIONS OF FALL PIGS 
EXPERIMENT II 
January 31 to April 11, 1930-70 Days 
J. B. FRANCIONI, JR., M. G. SNELL, C. I. BRAY 
Objects of Experiment:· 
1. To compare shrimp meal with standard digester tankag a as pro-
tein supplements for swine. 
2. To determine the value of cottonseed meal in replacing half ol'. 
the tankage or shrimp meal. 
3. To determine the value of adding codliver oil to a winter fatten-
ing ration for fall pigs. 
Hogs Used: 
Nearly all ol\ the pigs us ed ln this test were purebred Duroc 
Jerseys, Poland-Chinas, and Hampshires raised in the University 
herd. Nine grade Duroc Jerseys were purchased from a local 
feeder. All these pigs had been wormed and vaccinated for 
cllolera. 
Feeds Used: 
Corn was the basal feed, ground and fed in self feeders. Shrimp 
meal was purchased from the Pelican Lake Oyster Company, 
Houma. Cottonseed meal was a 7% meal (7 % nitrogen). Codl!ver 
oil was a standard commercial grade. Tankage was standard 
digester tankage, 60% protein. Feeds were fed in self feeders with 
separate compartments for corn, protein supplements and min· 
erals. Where two protein supplements were used they were mixed 
and fed together in the same compartment of the self feed er. The 
mineral mixture was made up of common salt, 20%, lime 40%, 
steamed bone meal 40% . Codl!ver oil was mixed with the protein 
1mpplements for lots III and IV. 
Conclusions: 
1. Shrimp meal is a more efficient supplement to corn chops than 
tankage for fattening growing hogs. 
2. One hundred pounds of shrimp meal when compared to tanlrnge 
as in Lots I and II was equivalent to 106 pounds of tankage plus 
139 pounds of corn. 
3. Shrimp meal and cottonseed meal in equal proportions proved 
superior to shrimp meal alone. 
4. When mixed in equal proportions with shrimp meal, 100 pounds 
of cottonseed meal replaced 49.26 pounds of shrimp meal and 
129.42 pounds of corn chops. 
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EXPERIMENT II 
Feeding Period J anuary 31 to April 11, 1930---70 D ays 
T abl e B ased on Avera ge We ights 
Lot number . ' . ...... 
. · J 
I I II III I Pigs pe r lot ...... .. .. . . 8 8 8 
Corn, 
Corn , Corn, Shrimp 
Shrimp rra nk- Meal, 
Ration Meal, age, od-
Min- Min- live r 
era ls e ra ls Oil, Mm-
e1·als 
Average Initia l weight ... 68.6 69 .0 68.9 
A.vernge fi11a 1 weight . ... . 1 68 .3 1-1 5. 4 1 50. 1 
A. verage total gain ...... 99.7 7.64 8 1. 2 
~verage dal ly ga in ...... 1.4 2 1.0!) 1.16 
AVERAGE DAILY RATION 




Corn ... . ...... . .. .. .. . ·I 
ran.kage . ............. ·1 
hr1mp m eal . .. .. .. . . 
C
Cottonseed meal ....... . 
_ Od\iver oil . . . . 
FEED PER 100 LBS. GAIN 
306.4 363.5 341.7 
43.5 
41.l& 42.24 
~orn .......... . ...... ·1 
8 
ankage .... .... .•.... 
hrlmp meal . . ..... . 
go ttonseed m eal ....... · 1 
"A{Odllver o il .... ... . 
T lnerats .............. . 
_ota1 concentrates ..... . 
2.23 
.12 . 22 .16 
3 47.55 407 .00 383.94 
FINANCIAL STATEMENT 
Initia l valu e per pig a t I II F 9 cents per lb ..... . . $6.17 $6.21 $6.20 
Feed cos t per pig ....... 7.84 7.25 7.05 
'eed cost per 100 lb. pork 7 .3 7 9.49 8.68 
Fina l valu e at $ 10 .50 per 
100 ( 3% shr ink) .. . .. . 1 7. H 14 .80 1:;.29 
Estima ted sale costs .... . 75 .75 .75 
Tota l costs per pig ..... 14 .20 14 .21 H .00 
Estima ted profit per head 2.88 0.59 1. 29 
Feed cost p e r 100 lb. gain 
at es tim ated 1932 feed I Pr ices . . . . . . . . ........ 2.80 3.62 3.75 - I 




























14 .1 0 
0.09 
4.18 























I $ 6.2 2 

















I 6 .s 
I 168.00 
I 99.2 





















Corn . .. .... $2. 0 7 per 100 pounds 
Jankag~ · : : : : .. 4.50 per 100 pounds 
hr!mp m eal . . . . . . . . . 2.50 per 100 pounds 
Co ttonseed m eal .. .. . $2.00 per 100 pounds 
odlive r o il . . . . . . . . . . .26 a pou nd 
Minerals . . . . . . . . . . . 3.00 per 100 pounds 
5. Tankage and cottonseed meal ln equal proportions make a more 
efficient supplement than tankage alone, but not so efficient as 
shrimp meal and cottonseed meal. Under these conditions 100 
pounds of cottonseed meal replaced 183 pounds of corn chops and 
1.68 pounds of tankage In producing 100 pounds of pork. 
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6. Cottonseed meal when mixed in equal proportions with shrimi> 
meal or tankage makes an efficient and economical supplement 
for fattening growing hogs. 
7. Codllver oil proved uneconomical and resulted in r educed gains 
as well as more expensive gains. It is not certain why codliver 
oil showed to such disadvantages in this test. The oil was te1:1ted 
for vitamin D content by Dr. Sunderlin and found to be potent. 
A small amount of cod liver oil might have given better results. 
The 1929 test was conducted in open feed lots so that the pigs 
had all the sunlight available. 
EX PERIMENT Ill 
TANKAGE AND SHRIMP MEAL SINGLY AND IN MIXTURES AS 
SUPPLEMENTS TO RICE POLISH ALONE, AND TO 
CORN AND RICE POLISH FOR SWINE 
December 5, 1930 to March 15, 1931 - 100 Days 
C. I. BRAY, E. M. GREGORY 
Objects of Experiment: 
To test the value of shrimp meal, tankage, shrimp meal and 
cottonseed meal combined. and tankage and cottonseed meal 
combined, as supplements to rice polish alone and to a corn ana 
rice polish ration. 
Hoga Used: 
The hogs used were purebred Poland·Chinas, Duroc Jerseys and 
Hampsbires from the University herd. 
Plan of Experiment: 
The hogs were fed in self feeders ln dry lots. The corn, rice 
polish, and the protein supplement mixtures were fed in separabe 
compartments of the feeders and a mineral mixture was self fed 
ln a separate compartment. 
For the first 70 days, rice polish was the only fattening feed 
given to Lots I. II. IV and V. For the last 30 days, corn and ri ce 
polish were fed in separate compartments, free choice. Lot III was 
fed corn as the only fattening feed throu ghout the ex.perlment. 
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EXP E RIM E NT Ill 
P rote in S upplements for Sw ine 
FIRST PERIOD 
Dece m ber S, 19.30, to Febr uary 1.3, 19.31-70 Days 
I II III 
Rice 
Rice Polish, 
Polis h, Shrimp Corn, Ration Meal Shrimp Shrimp Cotton- Meal M eal seed 
Meal 
Number of hogs ln lot. . .. 10 9 10 
Average initial weight . ... 57.26 59.90 60.32 
Average Jlnal weight. .... 114.SO 106.90 114.60 
Average gain ........... 57.10 47.00 84 .30 
Average gain per day .. .. .81 .67 1.20 
FEED FOR 100 LBS. GAIN 
Corn .. .. .............. . 
Rice polish . . . . . . . . . . . . . . 319.00 
T a nkage ......... . .... . . 
Shrimp m eal . . . . ...... . M.00 
Cottonseed meal ........ . 
Minerals ............... . .H 








lb. pork . . . . . . . . . . . . . . . 386.00 406.SO 871.20 
SECOND PERIOD-SO DAYS 
(Corn; Self-Fed In All Lots) 
Average Initial weight .. . . ) 114.30 1106.90 1144.60 
Average final weight. .... 157.30 155.70 201.30 
Average gains . . . . . . . . . . 48.00 48.80 56.70 
Average gain per day ..... j 1.48 1.68 1.89 
FEED PER 100 LBS. GAIN 
Corn . . . . . . . . . . . . . . . . . . . 858.10 
Rice pollsh . . . . . . . . . . . . . . 86.00 
1'ankage . .. . .. .• . . . 
Shrimp m eal . . . . . . . . . . . . 42.00 
Cottonseed m eal . ..... . . 
Mineral ............. .. . . 






































































Summary Both Periods 
December 5, 1930, to Ma1r ch 15, 1931- 100 Days 
Lot number . I I II II IV v 
*Corn, * orn, 
•corn, Rice *Corn, Rice 
Rice Poli s h , Corn, Rice Poli s h, 
Ration Polish, Shrimp Shrimp Poli sh , Tankage 
Shrimp Meal, Mea l Tank- otton-Cotton- seed Meal Seed age 
Meal Meal 
I 
Number of h ogs in Jot .. · I 10 9 10 10 I 10 A ver age initial weight ... 57.2 59.9 60.3 57.7 57 .94 
Ave rage fina l weight .... · 1 157.3 15 5.7 201.3 172 .8 
! 
133.4 
Average gain .. ..... . ... 10 0.1 96.6 141.0 85.7 7 5.5 
Average gai n p e r day .... 1.00 .96 1.41 .85 . 7 55 
TOTAL FEED PER HEAD 
Corn . . . . . . . I *154 .0 *161.2 t517.4 *122.6 *117 .8 
Rice polish ........ ..... 219.3 172.8 194 .5 146.7 
Tankage .......... .. . 33. 0 20.4 
Shrimp m eal 56.35 30.8 53.4 
Cottonseed mea l . . . . . . . . . 30.8 20.4 
Minera ls .14 .17 .75 2.85 2.5 
FEED PER 100 LB. GAIN 
Corn ' . .... . . . .... .... .. 153.8 168.5 367 .0 I lH .2 I 15 5.4 
Rice polis h .......... . .. . 219.1 180.6 . .... 229.0 196.0 
Tankage .. . . . . . . . . .. . . . .... . . . . . . . ... 38.6 27.2 
Shrimp m eal . . . . . . ····· 56.3 32.2 37.6 . . . . . .. 
Cottonseed meal . . . . . . . . . . .. . 32.2 . . . . . ..... 27.2 
Minerals ....... . . . . . . . .. .14 .19 .75 3.33 3 .44 
Total ...... ....... . . 429.2 413. 5 404.6 411.8 40 5.8 
Feed cost per h ead ..... · 1 $6.13 $5.61 $8.66 I $5.4 8 I $4.50 Feed cost per 100 lb. gain 6.12 5.86 6.14 I 6.41 5.96 
Initial value at 8 cents . . . 4.58 4.79 4.82 
I 
4. 59 T 4.63 
Total cost .. .. .. . .. .. ... 10.71 10.4 0 13. 48 10.07 I 9.18 Appraised sale price ..... 8.25 8.22 8.25 8.16 7.97 Estimated sale value , less 
I 
3 % s hrinkage ... . .. . .. 12.59 12.40 16.11 11.80 10.31 
Estimated balance per 
I h ead .... . . . . . . . . . . 1.88 2.00 2.63 1.23 1 .13 
Estimated cost p er 100 ·l·b·.I 
gain at 1932 prices . 3.97 I 3.31 I 3.01 I S.72 
PRICES OF FEEDS 
Prices 
103 1 
Corn, per bush e l . . . . . . . . . . . . . . ... . ..... . . .. ... ...... $ .8 0 
Rice polish , p er ton ... ... . . . . . . . . ...... • .....• .. ...•.. . . 24.00 
'l'ankage, p e r 100 lbs . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . 4.00 
Shrimp meal , p er 100 lbs . .......•..... , . . . . . . . . . . . . . . . . . 2.30 
Cottonseed m eal, per ton . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . . . 81.50 
Min eral, pe r 100 lbs .. .. . . .................. ... .... . .... 2.00 












1. In this test, rice polish fed as the only fattening concentrate was 
not equal to corn. 
2. Cottonseed meal gave unsatisfactory results where rice polish 
was the only fattening feed . Feeding cottonseed meal with 
shrimp meal or tankage reduced gains 2C>% and increased the 
feed requirement for 100 pounds gain 20%. 
3. Shrimp meal produced greater gains per day than tankage, either 
with or without cottonseed meal as a supplement to a rice polish 
ration and the gains were cheaper. The pigs ate more of the 
shrimp meal. If the shrimp meal had been sold at the same price 
as tankage, the cost of gains would have been higher than with 
tankage. 
4. With a ration of corn and rice polish fed free choice, the feeding 
of cottonseed meal produced 12.9 % larger gains than in the two 
rations containing no cottonseed meal and reduced the feed 
requirements 15.5 % pe1· 100 pounds gain. 
5. It would appear from this experiment that cottonseed meal and 
rice polish do not form a satisfactory combination. This may 
possibly be due to a higher relative proportion of phosphorus 
and magnesium compared to lime in these two feeds, or it might 
be due to the proteins not supplementing each other. Further 
work will be done on this problem. 
6. Pigs receiving tankage ate more mineral matter than those 
r eceiving shrimp meal. It ls probable that pigs eating all the 
shrimp meal they want do not reQuire a mineral supplement, 
though this has not been tested experimentally. 
EXPERIMENT IV. PROTEIN SUPPLEMENTS FOR SWINE 
I. CORN VS. CORN AND RICE POLISH 
II. DEHYDRATED ALFALFA VS. COTTONSEED MEAL 
Hogs Used: 
Twenty-four pigs practically all purebreds, owned by the Univer-
sity were divided into three lots and fed as follows: 
RATIONS 
Lot No. 
5. Ear .corn, shrimp meal, cottonseed meal. 
6. Ear corn, rice polish, shrimp meal, cottonseed meal. 
7. (a) Ear corn, rice polish, shrimp meal- first 21 days. 
(b) Dehydrated alfalfa meal added- last 28 days. 
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EXPERIMENT IV 
Shrimp Meal, Cottonseed Meal and Dehydrated Alfalfa Meal as 
Supplements to Corn and Rice Polish 
Corn Versus Corn and R ice Polish 
March 2 to April 20, 1932- 49 Days-8 Pigs per Lot 
Lot number . . . . . . • . • . . . I v VI 
Corn, Corn , 
Ration Shrimp Meal, Rice Pol ish, 
Cottons e ed Shrimp M ea l, 
Meal Cottonseed 
Meal 
Average initia l weight ... .. 127 .2& 127.75 
Avera ge final weight . . .. .. 206. 7 5 201.5 
Average gain . . . . . . . . ... . . 79.5 73.7 
Average gain per day. ... ' 1.62 1.505 
AVERAGE DAILY RATIO 
Corn (ear) . . . ... . . . 
Rice polish .. . , ..... . 
Shrimp m ea l .. 
Cotton seed meal . .. . ... .. . 








FEED PER 100 LBS. GAIN 
·corn , s he lled, basis 71 % . . ·/ 
Rice polish . . . .... . . . .. . . . 
Shrimp m eal ..... . . . . .. . 








Cottonseed m eal ... . ...... , 
T otal feed . . . . . . . . . . . . . . . 437 .8 456.2 
FINANCIAL STATEMENT 
Value of gains at 4 cents 
P H lli . .... . .. ..... . . . . . 
Feed costs (retail prices) .. 
Balance ... . ...... . . . . . 












Rice Poli s h, 
S hrimp Mea l, 




















Corn, per bushel .... .. . ....... .. .. .. . . . . ...... . .. . . .. .. . ... .. . . . .. $ . 42 
Rice p o li sh , p er t on .. . . ... . ... . . . ..... .' ......... , .. ...••..... . .. .. . 16.00 
Shrimp m eal, p e r ton ....... . .. . , .. , .. . , , . . ..•..... . ... . ..... .... . .. 40.00 
Cotto nseed m a l, p e r ton . . .... . . . .. . •....•. . ...... . . . .. . . , , , . . . . 18.00 
Alfalfa meal, per ton .... . ... . . . . . ........• , .... . ... . . , . . . . . • . . . . . . . 10.00 
Conclusions: 
In a previous trial, it was indicated that cottonseed meal was not 
a satisfactory protein supplement to use in combination with rice pol-
ish. This experiment was planned to show whether this was true in a 
ration of two-thirds corn and one-third polish, and whether alfalfa 
meal would prove a more satisfactory supplement. 
Lot VII received shrimp meal as the only protein supplement for 
21 days of the test. At the end of this period, Lot VII weighed less 
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than Lot VI fed a protein supplement of 60 parts shrimp meal and 41} 
parts cottonseed meal. They also required more feed per 100 pounds. 
gain. It appeared therefore that cottonseed meal was satisfactory as a 
supplement when the rice polish made up only one-third of the ration. 
Dehydrated alfalfa meal, dried In the experimental hay drier at 
the University was then added to the ration of Lot VII. The gains 
tmproved and by the end of the experiment on the 49th day, Lot VH 
had made a greater gain for the whole period than Lot VI. Alfalfa 
meal appeared therefore to be a more satisfactory supplement to corn-
rice polish and shrimp meal than Is cottonseed meal. 
EXPERIMENT I. 
Pasture Crops for Swine 
SUDAN GRASS AND RAPE PASTURE COMPARED TO 
DRY LOT AND TO SOY BEAN PASTURE 
Lota I and II- May 31 to August 3; Lota 111- Auguat 5-Sept. 26, 1931 
Introduction: 
In the spring of 1931, an experiment In pasture crops for pork 
production was submitted to the Ofl'ice of Experiment Stations at 
Washington. Approval of this experiment was not finally given until 
late in the season, but two preliminary crops had been put in on the 
University hog farm, on such fields as were then avallable. Sudan. 
grass and rape, and soybeans were the two pastures used. 
Plan of Experiment: 
The hogs used in these tests were principally purebred pigs with 
some crossbreds and grades, all belonging to the University, and the 
University furni shed all feeds, the Experiment Station supplying theo 
labor. 
Where hogs are being fed experimentally on a feed crop or a 
pasture, a check Jot of similar hogs is usually fed in a dry pen without 
pasture and fed a similar ration. In this way, it Is possible to measure 
the value of the pasture or feed crop. There were not enough pigs. 
available for a check lot when the test was made on soybean pasture. 
This Lot (Lot 3) has been tabulated along with the two lots in the 
first experiment, although there was some difference in the rations fed . 
All pigs bad shade, plenty of water, and were fed protein supple-
ments, free choice in self-feeders. A mineral mixture of salt, bone 
meal, and ground oystershel! was also available. 
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PASTURES . FOR SWINE, 19.31 
Lots I and II, May .31 to August .3; Lot 111 , August 5 to September 15 
I II Lot number . .. . ...... . . Dry Lot Sudan and Rape Pasture 
:Oays on test .. .. ... . ... . 66 66 
Pigs In lot ...... . . . ..... . . 10 30 
Average initial w eight . . . .. 45.15 44.4 
Average final weight ... . . 97 . 7 101. 7 
Average gain . . . . . . . ' . .. 52.5 57.3 
Average daily gain ...... . 79 .87 
AVERAGE FE:t;;D' 'EATEN..lPOUNDS 
Corn .... . .. . . . .. . 
Rice polish . . . .. ....... . . 
Wheat shorts .. . , . . , ... . . 
Tankage ..... . .. .. ... . 
Shrimp m eal . . 
Cottonseed m eal 
78.00 









FEED PER 100 LBS. GAIN 
Corn ... 
Rice polish .. ... . ... . .... . 
Wheat '"sborts ..... . .. .. . . 
Tankage . . . .. . . ..... •.... 
Cottonseed meal . . .. ..... . 
Shrimp m eal ...... . .... . . 














Feed cost, per head ...... · 1 
Pork produced per lot at 7c 
Less feed cost, per lot . . . . 




4.98 44 .13 
VALUE OF PASTURE 
Lbs. feed replaced per acre! 
Per 100 lb . gain . . . . . I 
Value of 9/ 10 acre . 






























*Note-Lot III is not strictly comparable to the other lots, as this t est was made at a later date, and some changes had to be made in the ration. 
It is presented h ere In s imilar form for purposes of comparison. The p igs u sed were of similar weight, type and previous treatment. 
FEED PRICES 
Corn, per bushel. .. . . . .... . . ... . .. ...... ... .. ......... ... . . . . . .. . .. $ .70 
Cottonseed m eal, per ton . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . 27 .50 Tankage, per ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 80.00 
Wheat shorts, per ton . . . . . . . . • . . . . • . . . . . . . . . . . • . . . . . . . . . . • • . . . . . . . 18.00 Rice polish, per ton . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . • . . . . • . . . . 21.50 
Shrimp m eal, per ton . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 46.00 
Conclusions: 
1. One acre of sudan grass and rape pasture replaced 2371 pounds 
concentrates in put~lng gains on spring pigs. 
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2. One acre of soybeans, pastured when the pods were forming. 
replaced 1621 pounds of concentrates, ln putting gains on spring 
pigs. This test was made one month later than the test on sudan 
grass and rape, and the two lots are not strictly comparable on 
that account. 
3. On the basis of market feed prices at the time, the sudan and 
rape pasture was worth $30.93 per acre and the soybean pasture 
$24.61 per acre. 
4. One of the advantages of sudan grass and rape pasture ls that 
these crops keep growing while being pastured and are not easily 
killed. One disadvantage of a soybean pasture Is that the vines are 
easily injured by the hogs stepping on them, and they are soon 
tramped down and killed. 
EXPERIMENT II. PASTURE CROPS FOR SWINE 
1. WINTER PASTURES FOR FATTENING SWINE 
2. BREWERS RICE VS. CORN 
3. VALUE OF DEHYDRATED SOYBEAN HAY FOR SWINE 
Hogs Used: 
Forty high grade Duroc Jerseys raised by a local breeder and eight 
purebred pigs from the University herd were used in this test. 
Pastures: 
A field of lY.? acres was divided lnto 3 half-acre lots and seeded 
to Texas Red Rustprootl oats and.. Dwarf Essex rape in September. 
For some reason a better stand. of rape was obtained in the pas-
ture given to lot 2. Owing to the mlldness of the winter, all pastures 
grew luxuriantly and there was an abundance of pasture for all three 
lots. The pigs in Lot 6 had eaten all their rape at the end of the tes t. 
Plan of Experiment: 
The forty-eight hogs were divided Into sl:x; lots, equal in weight 
and type. All lots were full fed in self feeders with the exception of 
the protein supplement Jn Lot 2. With the exception. of Lot 1 the 
protein supplement was made up of shrimp bran 60 parts, cottonseed 
meal 40 parts. The supplement for Lot 1 was shrimp meal 7 parts. 
cottonseed meal 5 parts, ground dehydrated soybean hay 2 parts. 
Rations Fed: 
Lot 1. Dry Lot. Corn, shrimp meal, cottonseed meal, and ground 
dehydrated soybean hay. 
Lot 2. Pasture. Corn, shrimp meal, cottonseed meal, protein feed 
limited- fed daily. 
Lot 3. Dry Lot. Brewers' rice, shrimp meal, cottonseed meal. 
Lot 4. Pasture. Brewers' rice, shrimp meal, cottonse ea!. 
Lot 5. Dry Lot. Corn, shrimp meal, cottonseed m STATE 
Lot 6. Pasture. Corn, shrimp meal, cottonseed 6. 
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Feeds : 
The corn was Yellow Creole, shelled and fed through the selr 
l'eeders. The brewers rice was a good grade of brewers rice. The 
shrimp bran was the best grade of dehydrated shrimp meal. 




gen Crude Water Ash Protein Free Fiber 
Extract 
Yellow Creole corn · I 10.25 5. 20 69.6 0 1.95 11.45 1 .56 
Brewers rice . ... . 7.94 0.55 76.9 6 0.65 12 .80 1.10 
Shrimp m eal .... . 43.88 2.00 0.42 10.0 0 11.85 Sl.85 
-Cottonseed meal . . 41.25 . . . . . . . . . . . . ... ... . 
Oreen rape . . .. . .. 2.89 .5 4 2.90 2.67 89.47 1 .6S 
Ore en oats . . .. . 2.66 .54 2 .90 2 .82 89.13 1.95 
Soybea n hay meal. 12.94 2.05 82.66 34.05 9.1 5 9.25 
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SW I NE FATTENING EXPER I MENTS- PASTURE AND DRY LOT 
On T est 60 D ay s- 8 Pig s per Lot- D ecembl!lr 14, 1931, to F ebruary 10, 1932 
Lot number . . . . . . . . . 
Aver age Initial weight 
Average final weight . 
Average gain .. . , . . . . 
Average daily gain . 
Corn . . . . . ... ·1 
Brewers rice ....... . 
Sh rimp m eal 
Cottonseed meal . . . . 
Dried soybean hay .. . . \ 
Mineral .. .. .. . ..... . 
Corn 
Brewers rice .. 
Shrimp meal 
Cottonseed m eal 
Dried soybean h ay . . . 
.Mineral ... .. ·I 
Total cost of feed per 
h ead ... . . . . . . . . . 
<Cost per 100 lb. gain, 
market prices .. '. 
Cost per 100 lb. gain, 
farm prices .. . ' .. . 
1 
Dry 





91.3 91.0 92.0 
187 .6 185.1 208.15 200.5 
96 .2 93.8 117.2 I 108.1 1.6 1.6 1.05 1 .81 


















FEED FOR 100 LB. GAIN 
866.9 
1846.8 I" .... " l .. ·I . . . . . . . . . 350.0 348.8 I· 
23.6 12. i 1 3. 4 10.9 I 
15.7 8.3 8 .9 7.3 
5.8 I .. .... ·I· .... ··· I ·. ii 5\ . .818 ( .493! .3731 
FINANCIAL STATEMENT 
$4.4 7 $3.83 $3.75 $3.39 
$4.65 $4 .08 $3 .20 $3.14 















































Market price of feeds: Corn, 60 cents a bushel ; brewers rice, $16.00 per 
ton; shr imp meal, $45.0 0 per ton; cottonseed m eal, $18.00 per ton. 
Loca l prices of fe eds: Corn, Sn cents a bushel; brewers rice, $13.00 per 
ton ; shrimp m eal, $40.00 per ton; cottonseed meal, $15.00 per ton . 
.Conclusions: 
L The pigs on the pasture consumed less of the protein supple-
ments for each 100 pounds gain than did the pigs in the dry lots. 
2. Where the protein supplement was hand-fed and fed in limited 
amounts on rape pasture, the saving per 100 pounds of gai"n was 
30c per 100 pounds. Since one-half acre of pasture would have 
carried 40 hogs or more, the value per half acre would be $12.00 . 
.3. Brewers r ice was equal to Yellow Creole corn for fattening bogs. 
The pigs on brewers rice ate less protein feeds, and slightly 
more of the fattening feed (r ice) than did the pigs getting corn. 
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At $16.00 per ton, for the brewers rice, the cost of 100 pounds 
gains was $1.10 less than for the co rn fed hogs at 60c p .:ir bushel 
for corn. 
4. Feeding a small amount of dehydrated soybean hay meal to pigs 
in dry lot did not take the place of pasture. For some reason this 
group of pigs did not produce so economical gains as any of the 
other lots. 
5. On the basis of this experiment brewers rice has the following: 
values per ton with corn at various prices per bushel: 
Corn l:'rice per Bushel Brewers Rice per Ton 
35 .... ·----·------·------·--------·-------·--·----·------· ···----- 13.06 
40 _________ __ _________ ····-------···-------------·---------·-··--- 14.89 
50 ___________________ __ ________ ___ _____ __________ .___ __ __ _________ 18. 61 
60 __ _________ ____ ··--------------- --------------------·-·----···-- 22.33 
70 .................. -------·--···· ··-------------·---------------- 26.12 
6. Feed costs have been calculated in two ways: (1) on retail price., 
in Baton Rouge, (2) on lower prices at which fe ads have been. 
sold locally in the state. The figures show that at present farm 
prices pork can be produced at 2¥.? to 3 cents a pound. 
7. One acre of rape pasture as used in this experiment would con-
tain 1098.2 pounds of protein or 977.4 pounds calculated di g<ls t ible 
protein equal to the amount of digestible protein in a ton of. 
good tankage. 
EXPERIMENT 111 
PASTURE CROPS FOR SWINE 
March 2, 1932-June 10-100 Days 
In the fall of 1931, an area of one and one-half acres of upland 
adjacent to the experimental feeding pens was set aside for pasture. 
experiments. One acre was seeded to white Dutch clover, to be divided 
later into two half-acre plots, and one-half acre was seeded to yellow 
sweet clover "Melilotus Indica." This -land was limed with waste lime 
from the sugar factory. A good stand of clover was obtained on each 
plot, but the sweet clover was at its best in March. The white clover 
was very short on March 2, and was cut down by a late frost on March 
10. There was very little white clover pasture for the first month. 
Hogs Used: 
Most of the pigs used In this test were loaned by the University 
and · 18 grade Duroc Jerseys purchased to complete the number· 
required. These were divided into four lots of ten each, two lots being· 
on pasture and two In dry lots. They were fed on ear corn, hand fed,. 
twice dally and selt-fed a protein supplement mixture of 60 parts 
shrimp meal and 40 parts cottonseed meal. On April 20, this was 
changed to 60 parts of shrimp meal, 20 parts cottonseed meal and 2() 
parts ground alfalfa hay. 
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One pig became sick on Lot I (sweet clover), and was removed 
on the first weigh day (28 days). It later died, and was found to have 
the lungs adhering to the sides of the chest cavity. One pig on Lot 
III (separated milk) proved to -be unthrifty and was removed from the 
experiment on the 56th day . 
• Rations Fed: 
Lot I. Ear corn, protein supplement- % acre sweet clover pasture. 
II. Ear corn, protein supplement-I acre white clover pasture. 
III. ~ar corn, protein supplement-separated milk,_ dry lot. 
IV. Ear corn, protein supplement- dry lot. 
EXPERIMENT Ill- PASTURE CROPS FOR SWINE 
March 2 to June 10, 19.32- 100 Days 
Table Based on One Average Pig 
I II III 
Number pigs Jn lot .. 9 10 9 
Ear Corn, Ear Corn, Ear Corn, 
Sh rimp Sh r imp Shrimp 
Meal, Meal, Meal , 
Cottonseed Cotton seed Cotton seed 
R a ti on Meal , Mea l, Meal, .. . Green Green Green 
Alfa lfa , Alfa lfa, Alfalfa, 
Sweet 'White Separated 
Clover Clover Milk , 
Pasture Pasture Dry Lot 
Average Initial w eight . 62.4 64 . l 65.0 I 
. Average final weight . 186. 8 1 95.3 1 99.6 I 
Average gain pe r head 1 23.9 131.2 134.6 I 
_Average ga in per day . . 1 1.24 I 1.31 i.346 1 
AVERAGE DAILY FEED- LBS. 
~;~t~~~ed . ~h~ l ·l ~d . ~~~~1 
69%) ......... ... . ·i 
.Shrimp m eal ... .. . .. . 


































.036 Ground a lfa lfa ...... . · / 
Separated milk ... . .. . . 7.4 I . . . . . . . . . . . 
Corn, s he lled (est.) .. . . 
Shrimp m eal . ..... . . . 
Cottonseed m eal . . ... . 
·Ground a lfa lfa ..... .. . 
Separated milk ..... . . 
Cost per 100 lbs. gain 
Concentra tes only) 
Per 1 00 lbs. ga in .. . . . . 
Per acre .......... . . . 
On bas is of 20 hogs per 
ac re ............. . 
Value of separated milk 
per 100 lbs . ....... . . 
FEED PER 100 LBS. GAIN 









$307 . 4 


















:::::: ::: :::i: ::::::::: :: 
....... , ..... ...... . 
1 5.Sc . . .....••. . . 
I 
Corn, yellow . . I 
Shrimp meal . . '.'.":I 
Cottonseed meal 
Alfa lfa ........ . 
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I 4.05 72.96 I 2.15 
, .. ·2·:::.., 
2.39 8.60 
. . . .. . .. .. . . . . 
32.81 43 .90 
FEED COSTS 
Water Ash 
10.00 I 1.40 
.. 1.:.:::. · i · .3.:.::: .. 
Corn, per bu sh el . . . . ..... . ....... . ..... . . ......... . . . . ............. $ .4 2 
Shrimp meal, per ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.0<> 
Cottonseed meal , per ton .. . .. ... ... ... . ..... . .... .. .. ..... . . . . ..... 18.00 
Alfalfa (ground) per ton .. . . ........... : .. . ........ . . . .............. 10 .00-
FIG. 9. White clover pasture was practically equal to separated milk for growing-
hogs. Gains 1.31 pounds per day. Cost of concentrates per 100 pounds gain $3.07. 
Value of pasture 71c per pig, or $15.98 per acre on the basis of 20 pigs per acre. 
CONCLUSION S 
Yellow Sweet Clover: 
Yellow sweet clover (Melilotus Jndica), sometimes called "sour'" 
clover was not a satisfactory pasture under' the condition tested. 
However, it was ready for use a month before the experiment began, 
and bad an excellent stand of green feed when the test began. Soon 
after this, the clover became affected with antbracnose and more than 
half of it withered and died in three to four weeks. By the third month, 
there was on ly a small amount of sweet clover left, and it was replaced. 
largely by Bermuda grass. 
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The pigs on this pasture, however, did not gain as rapid ly or make 
.as economical gains as did those on white clover. They did not appear 
to relish· the sweet clover as well as they did the roots, and did not 
.appear as thrifty at any time as did the pigs on the white clover. 
The yellow sweet clover showed a faeding value of only 20c per 
llig for a period of 100 days, equal only to $1.82 for one acre. If this 
·clover is to be used as a bog pasture, it will have to be us ed in late 
winter before the white clover pas tures are available. 
At the Kansas station in 1924, results somewhat simi lar to ·.bese 
were obtained in comparing sweet clover pasture to alfalfa pasture, 
the sweet clover producing 25% smaller gains par day than the alfalfa. 
A later experiment at this station gave sweet clover pasture as b'gb 
a value as alfalfa pasture. 
White Clover : 
This pasture crop will prove highly satisfactory in any sect:on 
where it can be grown. This pasture saved 35 pounds corn, 13.2 pounds 
of shrimp bran, and 8.5 pound s of cottonseed meal for each 100 pounds 
of gain, equal to 61c per 100 pounds gain, or 79c per bead . If we 
assume tha t 20 hogs cou ld have been carried on one acre of c lover, 
an acr e would be worth $15.98 for tli e 100-clay period. Th ere was l ittle 
difference in the gains of the pigs on white clover pasture and those 
r ecaiving separated milk in dry lot, showing the high value of clover 
pasture as a supplement to corn. 
F ie. 10. D1·y lot feeding is the m ost expensive. Ga ins 1.2 lbs. per clay. Cost 
of concen trates per 100 lbs. gain was $3.68. 
Separated Milk: 
Separated milk Is usually considered to be an ideal supplement to 
corn for swine. However, a diet of white corn and separated milk is 
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not satisfactory unless fed with some such feeds as alfalfa meal, well 
cured clover hay, or pasture. 
In this test, 551.6 pounds of separated milk replaced 36.7 pounds 
corn, 22.5 pounds shrimp meal, 12.6 pounds cottonseed meal, and 1 
pound of alfalfa meal for each 100 pounds gain, a value of 15.3c for 
each 100 pounds (12 gallons) of milk. With a less complete protein 
supplement, the milk might have given better returns. 
In comparing the amount of concentrates replaced by separated 
milk in different periods, it was evident that the milk was of much 
greater value when the pigs were small than when they were neariy 
finished for market. The separated milk had an apparent value of 20.6c 
per 100 pounds, the first four-week period and was worth only 9.2c 
per 100 pounds the third four weeks. Jf separated milk is available in 
limited Quantities, and is to be fed to the best advantage, it should 
preferably be fed to the younger pigs. 
43 
BIBLIOGRAPHY 
Bohstedt, G. 1926. Mineral and Vitamin Requiremei:. ~s for Pigs. Ohio 
Bxp. Sta. Bui. 395. 
Evvard, J. M. 1915-1916. The Pig Versus the Feedir:G Standards. Pro-
ceedings of the American Society of Animal Pro j uction. 1915-1916. 
Evvard, J. M. 1928. Tankage and Supp.lementary Blends for Fatten.ing 
Spring Pigs in Dry Lots. Iowa Exp. Sta. Leaflet No. 123. 
Evvard, J. M. and colleagues. 1930. l<'ish Meals, Ta1:lmge, and Supple-
mental Mixtures for Fattening Spring Pigs. Iowa Expt. Sta. 
Leatlet J.28. 
Fargo, J . M. and Bohstedt, G. 19 29. Protein Supplements for Growing 
and Fattening Pigs. Proceedings of the American Society of Ani-
mal Production. 1929. 
Godbey and Starkey, E . G. 1931. Dry Lot Rations for Fattening Hogs. 
S. Carolina Exp. Sta. Bui. 281. 
Grindley, H . S. 1916. Nitrogenous Constituents of Feeding Stuffs. Pro-
ceedings of the American Society of Animal Production. 1916. 
Hale, F. C. Cottonseed Meal as a Feed for Swine. Texas Expt. Sta. 
Bul. 140. 
Henry, W. A. Annual Report. Wls. Expt. Sta. 1885. 
Kuhlman, A.H. and Wilson, J. W. 1925. Improving Winter Rations for 
Pigs. S. Dak. Exp. Sta. Bui. 216. 
Lacroix, M. M. November, 1931. Value of Balanced Ration Shown by 
Feed Experiment. The Southwest Farmer. 
McCarty, M. A. 1931. Comparison of Fish Meal, Tankage, and other 
Protein Supplements in l!~eeding Pigs in Dry Lot and Pasture. 
Mimeographed Rept. Penn. State Expt. Station. 
Mitchell, H. H. and Kick, C. H. Supplementary Relation Between the 
Proteins of Corn and Tankage. Jour. Agr. Research, 1927. Vol. · 
35 p. 857. 
Mitchell, H. H. The Nutritive Value of Proteins. Reprint from Physio-
logical Reviews Vol. IV. No. 3. July, 1924. 
Mitchell, H. H. The Supplementary Relations Among Proteins. Jour. 
Biol. Chem. Vol. LVIII. No. 3, Jan., 1924. 
Morrison, F. B., Bohstedt, G. and Fargo, D. M. 1919-1920. New Farm 
Facts. Wisconsin Exp. Sta. Bui. 323. 
Morrison, F. B., Bohstedt, G., ancl Fargo, D. M. 1921-1922. Science 
Serves Wisconsin Farms. Bul. 352. Wisconsin Exp. Sta. 
Morrison, F. B., Bobstedt, G., and Fargo, D. M. 1922. Yellow or Wtite 
Corn. Which? Wis. Exp. Service Special Circular. 
Mccollum, E. V., Simmonds, N. and Parsons, H. T. Supplementary 
Protein Values in Foods. Journ. Biol. Chem. 1921, XLVII 207 
and 235. 
Morrison, F . B. and Henry, W. A. 1923. Feeds and l•'eeding. 
Mccampbell, C. W. 1918-1919. Swine Feeding Investigations. Kansas 
Exp. Sta. Circ. 78. 
44 
-Osborne, T. B. and Mendel, L. B. 1915. The Comparative Nutritive 
Value of Certain Proteins in Growth. Journal of Biological Chem-
istry. Vol. XX. No. 3. 
Osland, H. B. October 1931.. Need of Protein Supplements in Swine 
Rations. The Balancer. The Balancer Pub. Co., Marshall, Tex. 
Plumb, C. S. and Van Norman, H. E . 1901. Tankage as a Food for Pigs. 
Indiana Expt. Sta. Bui. !JO . 
. Robison, W. L. 1917. Proportions of Supplements to Corn for Fatten-
ing Swine. Ohio Exp. Sta. Bui. 316. 
Robison, W. L . 1921. Supplements to Corn for Fattening Swine. Ohio 
Exp. Sta. Bui. 349. 
Robison, W. L. 1922. Self Feeding Swine. Ohio Exp. Sta. Bui. 355. 
Robison, W. L. 1930. Soybeans and Soybean Oil Meal for P igs. Ohio 
Exp. Sta. Bui. 452. 
Robison, W. L. 1931. Improving Corn and Tankage for Pigs not on 
Pasture. Ohio Exp. Sta. Bui. 488. 
Robison, W. L. 1930. Swine Feeding Experiments. Ohio Exp. Sta. Spe-
cial Circulars 17 and 32. 
Vestal, C. W. 1920. Tankage for Spring Pigs on Legume Pasture. Indi-
ana Agricultural Exp. Sta. Bui. 300. 
Vinke, L. and Morgan, G. 19 32. Use of Tankage and Alfa lfa When 
Hogging Down Corn. Montana Exp. Sta. Bui. 
Walker, G. B. 1916. Some Experiments and Practical Demonstrations 
in Hog Feeding, Miss. Exp. Sta. Bui. 177. 
